





January 6, 2016 
 
 
Dr. Corentin Carton de Wiart 
corentin.carton@gmail.com 
 
Dear Dr. Carton de Wiart, 
 
As you know, administration of the NASA Postdoctoral Program is transitioning from Oak Ridge Associated 
Universities to the Universities Space Research Association. On January 31, 2016, your appointment under Oak 
Ridge Associated Universities will end.  This letter is to inform you of your new appointment with USRA, which 
commences February 1, 2016. As a current NASA Postdoctoral Fellow, we want to welcome you to Universities 
Space Research Association and to introduce ourselves to you, and to provide you with guidance during this 
transition.   
 
Universities Space Research Association (USRA), founded in 1969, is an independent, nonprofit research 
corporation whose mission is to work with NASA, other federal agencies, and the University community to 
advance earth science, space science, and technology. USRA’s research expertise includes 
astrophysics, planetary science, earth science, engineering, biomedicine, and quantum computing. We 
are an association of 105 US and international universities, and we manage research institutes at NASA 
centers, including the Goddard Space Flight Center, the Ames Research Center, the Glenn Research 
Center, and the Johnson Space Center and we manage astrophysics activities at the Arecibo 
Observatory. We employ over 400 scientists and engineers at the postdoctoral and more senior level, and 
manage internship programs for NASA and the Air Force Research Lab. We are headquartered in 
Columbia, Maryland; our website is http://www.usra.edu. 
 
I’d like to provide you an overview of the transition process.  The transition from ORAU to USRA began 
on October 15, 2015. As of February 1, 2016, USRA will be responsible for supporting all appointed 
Fellows (including stipend payments, healthcare, visas and scientific travel support) as well as managing 
the reviews of all applicants, announcing the results of award decisions, and providing reports on the 
status of the Program to NASA.  
 
I’ve provided some specific information on important, near-term issues regarding center access, stipends, 
taxes, travel, visas, healthcare, and the USRA NPP web portal.  
 
Center Access: If you work at a NASA Center, your NASA Center Representative will update your entry 
in IDMAX to provide physical access to your Center, and will update your TTCP if necessary to ensure 
your access to the NASA internet network.  If you are a foreign national, the Center Representative will 
also upload a copy of your DS2019 to IDMAX.   
 
Stipends: By agreement, ORAU will pay your stipend through January 31, 2016.  Your first stipend 
payment from USRA will be made on the last business day of February 2016, i.e. Monday, February 29, 
2016.  If you only work for part of the month, your stipend will be pro-rated.  If you participate in the USRA 
Healthcare plan, your USRA stipend payment will include the NASA contribution to your healthcare 
premium; the NASA contribution to your healthcare premium, and your portion of the healthcare premium, 
will be automatically deducted from your monthly stipend by USRA.  
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— NASA Postdoctoral Program — 
 
7178 Columbia Gateway Drive • Columbia, MD 21046 • (410) 730-2656  
February	27-	March	3,	2017SIAM	CSE	2017	-	Atlanta	(GA)
Adjoint Sensitivity Analysis for Scale-















































































































































































































































































Vˆ0 = 0 V0 = Q0
u(t)




QiRi = V  i
V ji = Qji


























































v˜j(t) v˜j(ti 1) = V
j
i 1
QiRi = V  i







 I . . .
























w(t i ) = Pti
 


































































































































January 6, 2016 
 
 
Dr. Corentin Carton de Wiart 
corentin.carton@gmail.com 
 
Dear Dr. Carton de Wiart, 
 
As you know, administration of the NASA Postdoctoral Program is transitioning from Oak Ridge Associated 
Universities to the Universities Space Research Association. On January 31, 2016, your appointment under Oak 
Ridge Associated Universities will end.  This letter is to inform you of your new appointment with USRA, which 
commences February 1, 2016. As a current NASA Postdoctoral Fellow, we want to welcome you to Universities 
Space Research Association and to introduce ourselves to you, and to provide you with guidance during this 
transition.   
 
Universities Space Research Association (USRA), founded in 1969, is an independent, nonprofit research 
corporation whose mission is to work with NASA, other federal agencies, and the University community to 
advance earth science, space science, and technology. USRA’s research expertise includes 
astrophysics, planetary science, earth science, engineering, biomedicine, and quantum computing. We 
are an association of 105 US and international universities, and we manage research institutes at NASA 
centers, including the Goddard Space Flight Center, the Ames Research Center, the Glenn Research 
Center, and the Johnson Space Center and we manage astrophysics activities at the Arecibo 
Observatory. We employ over 400 scientists and engineers at the postdoctoral and more senior level, and 
manage internship programs for NASA and the Air Force Research Lab. We are headquartered in 
Columbia, Maryland; our website is http://www.usra.edu. 
 
I’d like to provide you an overview of the transition process.  The transition from ORAU to USRA began 
on October 15, 2015. As of February 1, 2016, USRA will be responsible for supporting all appointed 
Fellows (including stipend payments, healthcare, visas and scientific travel support) as well as managing 
the reviews of all applicants, announcing the results of award decisions, and providing reports on the 
status of the Program to NASA.  
 
I’ve provided some specific information on important, near-term issues regarding center access, stipends, 
taxes, travel, visas, healthcare, and the USRA NPP web portal.  
 
Center Access: If you work at a NASA Center, your NASA Center Representative will update your entry 
in IDMAX to provide physical access to your Center, and will update your TTCP if necessary to ensure 
your access to the NASA internet network.  If you are a foreign national, the Center Representative will 
also upload a copy of your DS2019 to IDMAX.   
 
Stipends: By agreement, ORAU will pay your stipend through January 31, 2016.  Your first stipend 
payment from USRA will be made on the last business day of February 2016, i.e. Monday, February 29, 
2016.  If you only work for part of the month, your stipend will be pro-rated.  If you participate in the USRA 
Healthcare plan, your USRA stipend payment will include the NASA contribution to your healthcare 
premium; the NASA contribution to your healthcare premium, and your portion of the healthcare premium, 
will be automatically deducted from your monthly stipend by USRA.  
 
UNIVERSITIES SPACE RESEARCH ASSOCIATION 
— NASA Postdoctoral Program — 
 
















Lyapunov exponents: Avg. rate of deformation
Covariant vectors: direction of deformation
Uniform
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• Adjoint	for	integrated	kinetic	energy	shows	when	and	where	flow	is	most	
susceptible	to	flow	instabilities
Contour	lines:	X-momentum	adjoint	
Color	map:	X-mometum
